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Description 

The present invention relates to a corrective spectacle lens for hyperopia, myopia, astigmatism, etc. 
Fig. 13 shows a typical corrective spectacle lens of a conventional type. The front refracting surface of 

5 this lens is spherical, whereas the backward refracting surface thereof is formed as a spherical or a non-sphe- 
rical surface called a toric surface which is adapted to the prescription of the wearer of the spectacles. Lenses 
have an optical defect called aberrations, and to reduce them to a minimum is the business of the lens maker. 
For a conventional lens with a spherical front refracting surface, the aberrations have conventionally been re- 
duced as shown in Fig. 14 by appropriately selecting the value of the radius of curvature of the spherical sur- 

10 face. In a lens of this type, however, the radius of curvature of the front refracting surface thereof is likely to 
be relatively small, with the result that, when used as a spectacle lens, its forward protrusion is rather con- 
spicuous, which means it is not desirable in terms of outward appearance. This also constitutes a serious ob- 
stacle to reduction in thickness and weight. 

With a view to solving the above problem, a lens has been developed (EP-A-0 371 460) whose front re- 
ts f racting surface is formed as a non-spherical surface that is symmetric with respect to a rotation axis, as shown 
in Fig. 15 (in Fig. 15 the dotted line corresponds to a spherical surface). With this lens, which has already ap- 
peared on the market, the forward protrusion has been reduced while retaining the aberrations at the lowest 
possible level, thus achieving a substantial improvement in terms of thickness and weight as well as of outward 
appearance. In this type of lens, the aberrations are mitigated by forming the forward refracting surface as a 

20 non-spherical surface. However, if the aberrations have been mitigated, it is only with respect to an object posi- 
tioned at a fixed distance. No substantial improvement has been attained in terms of the aberrations with re- 
spect to objects at all other distances, from the closest vicinity to a long distance. For example, as shown in 
Fig. 16, the lens can provide a clear visual field with little astigmatism with respect to an object at a position 
Im away therefrom, whereas, with respect to an object at a distance other than that, e.g., at a distance of 30cm 

25 to infinity, the elimination of astigmatism from the visual field it provides cannot be said to be complete. 

The present invention aims to eliminate the above problem in non-spherical lenses of this type. It is the 
object of this invention to provide a thin and light lens in which the aberrations have been mitigated for all dis- 
tances, including the closest vicinity to a great distance. 
This object is achieved with a spectacle lens as claimed. 

so Specific embodiments of the invention are defined in the dependent claims. 

Further, in the case where a lens material having a refracting index of 1 .55 or more is used, the spectacle 
lens of this invention helps to attain a further improvement in terms of reduction in thickness and weight. 

Researches made by the present inventor have revealed the fact that the degree of non-sphericalness for 
compensating for aberrations must be higher with respect to an object at a long distance than with respect to 

35 a nearby object. That is, the variation in curvature from the lens center to the outer periphery thereof is larger 
when compensating for aberrations with respect to an object at a long distance than when compensating for 
aberrations with respect to a nearby object 

Further, it is to be noted that a lens having a refracting surface with a high degree of non-sphericalness 
generally exhibits a large variation in degree of curvature from the lens center to the outer periphery. 

40 Accordingly, when, as in this invention, a non-spherical surface portion exhibiting a relatively large varia- 
tion in degree of curvature is arranged in the upper section of the lens, and a non-spherical surface portion 
exhibiting a relatively small variation in degree of curvature is arranged in the lower section of the lens, the 
aberrations with respect to an object at a relatively long distance are compensated for by the upper section of 
the lens, and those with respect to an object at a relatively short distance are compensated for by the lower 

45 section of the lens. Therefore, in accordance with this invention, a spectacle lens which little involves aberra- 
tions over the entire visual field can be provided. 

Further, when a minus refracting power is imparted to that side of the lens which has a relatively small 
refracting power, that side of the lens which has a relatively large refracting power is made non-spherical. Due 
to this arrangement, the lens thickness in the peripheral region is reduced in a lens with a minus prescription, 

so and, in a lens with a plus prescription, the central section thickness thereof can be diminished so as to reduce 
its forward protrusion. Furthermore, in a spectacle lens thus provided, aberrations are reduced to a minimum. 

Preferred embodiments of this invention will now be described with reference to the accompanying draw- 
ings, in which: 

Fig. 1 is a front view of a lens in accordance with a first embodiment of this invention; 

55 Fig. 2 is a chart showing the variation in curvature of the front refracting surface of this 

lens; 

Figs. 3(a) and 3(b) are astigmatism charts of this lens; 

Fig. 4 is a front view of a lens in accordance with a second embodiment of this invention; 
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Fig. 5 is a chart showing the variation in curvature of the front refracting surface of this 

lens; 

Figs. 6(a) and 6(b) are astigmatism charts of this lens; 

Pig, 7 is a front view of a lens in accordance with a third embodiment of this invention; 

5 F i g " s is a chart showing the variation in curvature of the front refracting surface of this 

lens; 

Figs. 9(a) and 9(b) are astigmatism charts of this lens; 

Figs. 1 0(a) and 10(b) are a front view and a sectional view of a lens in accordance with a fourth embodi- 
ment of this invention; 

10 Fig. 11 is a chart showing the variation in curvature of the front refracting surface of this 

lens; 

Figs. 12(a) and 12(b) are astigmatism charts of this lens; 
Fig. 13 is a sectional view of a conventional spherical lens; 

Fig. 14 is an astigmatism chart of the conventional spherical lens; 

is Fig. 15 is a sectional view of a conventional non-spherical lens; 

Fig. 16 is an astigmatism chart of the conventional non-spherical lens; 

Fig. 17 is a schematic view of a non-spherical corrective lens for astigmatism in accor- 

dance with this invention; 

Figs. 1 8(a) and 18(b) are charts showing variations in radius of curvature in a fifth embodiment of this 
20 invention; 

Figs. 1 9(a) and 19(b) are charts showing variations in astigmatism in the fifth embodiment; 
Figs. 20(a) and 20(b) are charts showing variations in radius of curvature in a sixth embodiment of this 
invention; 

Figs. 21(a) and 21(b) are charts showing variations in astigmatism in the sixth embodiment; 
25 Fig. 22 is a sectional view of a concave lens in accordance with an seventh embodiment 

of this invention; 

Fig. 23 is a sectional view of a convex lens in accordance with an eighth embodiment of 

this invention; and 

Fig. 24 shows an application of the present invention to a pair of spectacles. 



30 



Embodiment 1 



Fig. 1 is a front view of a spectacle lens 1 of +3.00D in accordance with a first embodiment of this invention. 
The reference symbol 0 indicates the optical center of the lens 1 . This optical center is coincided with the center 

35 of pupil when the lens is fitted into a spectacle frame. Lines OA and OB extending vertically upwards and down- 
wards, respectively, from the center 0 constitute the representative meridian of the lens 1. The feature of this 
invention is to be described in terms of these lines. The variation in curvature in the region from the center 0 
to the outer periphery is a maximum along the line OA and a minimum along the line OB. The variations in cur- 
vature along the other meridians of the lens 1 are somewhere between the variation curvature along the line 

40 OA and that along the line OB. 

Fig. 2 is a graph showing the variation in curvature along the line OA and that along the line OB. The ab- 
scissa shows the distance r from the center 0 along OA and 0B f respectively, and the ordinate shows the dif- 
ference AC between the curvature in the center and the respective point on OA and OB, respectively. Table 1 
shows curvatures in this embodiment. 

45 

\ 

TABLE 1 





Distance from 


Curvature 


Curvature 


50 


the center (mm) 


on OA (1/m) 


on OB (1/m) 




0.0 


8.40 


8.40 




5.0 


8.26 


8.32 




10.0 


7.88 


8.10 


55 


15.0 


7.37 


7.85 




20.0 


6.88 


7.63 




25.0 


6.46 


7.51 
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Fig. 3(a) shows the astigmatism when an object at infinity, 1 m and 0.3 m is observed through OA. Fig. 
3(b) shows the astigmatism when an object at a distance of 30 cm, 1 m and infinity is observed through OB. 

Embodiment 2 

5 

Fig. 4 is a front view of a spectacle lens of -6.00D in accordance with a second embodiment of this inven- 
tion. The reference symbols 0, A and B indicate the same things as those in the above embodiment 

Fig. 5 shows the variations along the lines OA and OB of the front refracting surface. The abscissa shows 
the distance r from the center 0 along OA and OB, respectively, and the ordinate shows the difference AC be- 
to tween the curvature in the center and the respective point on OA and OB, respectively. The variations are in 
the direction reverse to that of the first embodiment This, however, does not affect the feature of this invention 
that the variation in curvature along n the line OA is larger than that along the line OB. Table 2 shows curvatures 
in this embodiment. 

* 5 TABLE 2 



Distance from 


Curvature 


Curvature 


the center (mm) 


on OA (1/m) 


on OB (1/m) 


0.0 


1.68 


1.68 


5.0 


1.92 


1.79 


10.0 


2.50 


2.02 


15.0 


3.13 


2.19 


20.0 


3.58 


2.20 


25.0 


3.79 


2.00 



Fig. 6(a) shows the astigmatism when an object at infinity, 1 m and 0.3 m is observed through OA. Fig. 
6(b) shows the astigmatism when an object at a distance of 30 cm, 1 m and infinity is observed through OB. 

30 

Embodiment 3 

Fig. 7 is a front view of a spectacle lens of -3.00D in accordance with a third embodiment of this invention. 
The reference symbols used therein are the same as those in the above embodiment Note, however, that in 
35 this case OB is different from the first and second embodiments. 

Fig. 8 shows the variations in curvature along the lines OA and OB of the front refracting surface. The ab- 
scissa shows the distance r from the center 0 along OA and OB, respectively, and the ordinate shows the dif- 
ference AC between the curvature in the center and the respective point on OA and OB, respectively. Table 3 
shows curvatures in this embodiment. 



TABLE 3 





Distance from 


Curvature 


Curvature 


45 


the center (mm) 


on OA (1/m) 


on OB (1/m) 




0.0 


5.04 


5.04 




5.0 


5.16 


5.08 




10.0 


5.44 


5.14 


50 


15.0 


5.76 


5.17 




20.0 


6.00 


5.13 




25.0 


6.12 


5.03 



55 Fig. 9(a) shows the astigmatism when an object at infinity, 1 m and 0.3 m is observed through OA. fig. 
9(b) shows the astigmatism when an object at a distance of 30cm, 1 m and infinity is observed through OB. 
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Embodiment 4 

Fig. 10(a) is a front view of a spectacle lens in accordance with a fourth embodiment of this invention. This 
embodiment consists of a lens of -6.00D whose two refracting surface are both concave. The reference syrrv 
5 bols used in the drawing are the same as those in the above embodiments. Fig. 10(b) is a sectional view of 
the lens taken along the line AOB. 

Fig. 11 shows the variations in curvature along the lines OA and OB of the front refracting surface. The 
abscissa shows the distance r from the center 0 along OA and OB, respectively, and the ordinate shows the 
difference AC between the curvature in the center and the respective point on OA and OB, respectively. Table 
10 4 shows curvatures in this embodiment 



TABLE 4 





Distance from 


Curvature 


Curvature 


15 


the center (mm) 


on OA (1/m) 


on OB (1/m) 




0.0 


-0.83 


-0.83 




5.0 


-0.52 


-0.64 




10.0 


0.20 


-0.24 


20 


15.0 


1.07 


0.17 




20.0 


1.76 


0.47 




25.0 


2.17 


0.57 



25 Fig. 12(a) shows the astigmatism when an object at inf inity, 1 m and 0.3 m is observed through OA. Fig. 
12(b) shows the astigmatism when an object at a distance of 30 cm, 1 m and infinity is observed through OB. 

Embodiments 

30 Fig. 17 is a schematic view of a non-spherical corrective lens for astigmatism constituting the fifth em- 
bodiment of this invention. The lens of this embodiment has a degree of spherical ness S of +2.00D (diopter), 
a degree of astigmatism C of +1.00D, a lens diameter of 75 mm, and a central section thickness of 4.0 mm, 
and is formed of a material whose refractive index n = 1.5. The front refracting surface of this lens consists 
of a spherical surface having a surface refracting power of 5.0D, i.e., a radius of curvature of 100 mm. The 

35 rear refracting surface consists of an aspherical surface whose radius of curvature atthe point 0 corresponding 
to the optical center of the lens is 241.83 mm on the meridian AOB and 163.00 mm on the meridian COD. The 
radii of curvature on these meridians vary from the point 0 to the outer periphery of the lens. Fig. 18(a) shows 
the variation in radius of curvature on OA, and Fig. 18(b) shows the variation in radius of curvature on 0B. Fig. 
19(a) is a graph showing the increase in astigmatism along the line 0A(line a), and Fig. 19(b) is a graph showing 

40 the increase in astigmatism along the line OC (line a). The broken lines b in the two graphs represent the in- 
crease in astigmatism in conventional toric-surface corrective lenses for astigmatism adapted to the same pre- 
scriptions. 

Embodiment 6 

45 

The lens of this embodiment has a degree of sphericalness S of -6.00D (diopter), a degree of astigmatism 
C of -2.00D, a lens diameter of 75 mm, and a central section thickness of 1 .0 mm, and is formed of a material 
whose refractive index n = 1.6. The front refracting surface of this lens consists of a spherical surface having 
a surface refracting power of 1 .0D, i.e., a radius of curvature of 600 mm. The rear refracting surface consists 

so of an aspherical surface whose radius of curvature at the point 0 corresponding to the optical center of the 
lens is 85.71 mm on the meridian AOB and 66.66 mm on the meridian COD. The radii of curvature on these 
meridians vary from the point 0 to the outer periphery of the lens. Fig. 20(a) shows the variation in radius of 
curvature along OA, and Fig. 20(b) shows the variation in radius of curvature along 0B. Fig. 21(a) is a graph 
showing the increase in astigmatism along OA, and Fig. 21(b) is a graph showing the increase in astigmatism 

55 along 0C. The broken lines b in the two graphs represent the increase in astigmatism in conventional toric- 
surface corrective lenses for astigmatism adapted to the same prescriptions. 
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Embodiment 7 

Fig 22 is a sectional view of a minus lens to which the present invention is applied. The region from the 
center to the outer periphery of the front refracting surface 1 Aof this lens is formed as a non-spherical surface 
which is endowed with a minus refracting power, and the rear refracting surface thereof Is formed as a non- 
spherical surface adapted to compensate for deterioration in the optical performance of the lens. In the upper 
section of the lens, astigmatism is compensated for with respect to a long distance (1000 m), and, in the lower 
section of the lens, it is compensated for with respect to a short distance (0.3 m). The astigmatism compen- 
sation with respect to the long distance is effected to a higher degree as compared to that with respect to the 
short distance, so that the rise in the rear surface is larger in the upper section of the lens, with the edge thick- 
ness in the outer peripheral section being smaller in the upper section than in the lower section of the lens. 



Embodiment 8 

Fig. 23 shows a plus lens to which the present invention is applied. A minus refracting power is imparted 
to the region from the center to the outer periphery of the rear refracting surface 2A of the lens. Astigmatism 
is compensated for with respect to a long distance (1000 m) by that section of the front refracting surface 2C 
which is in the upper section of the lens. In the lower section of the lens, astigmatism is compensated for with 
respect to a short distance (0.3 m). As in the above case, the astigmatism compensation with respect to a long 
distance is effected to a higher degree than that with respect to a short distance. Accordingly, the upper section 
of the lens is made flatter than the lower section of the same. 

As described with reference to the above embodiments, there is provided, in accordance with this inven- 
tion, a spectacle lens which exhibits different non-spherical surfaces in the upper and lower sections thereof. 
With this lens, astigmatism is compensated for with respect to both long and short distances. This arrangement 
makes it possible to improve the optical properties of a conventional non-spherical lens without impairing its 
merit of being thin and light 

In the case of a corrective lens for astigmatism, an improvement in terms of optical properties can be ef- 
fectively attained with respect to two different degrees. 

Further, through an appropriate combination of technical ideas according to this invention, the thickness 
and weight of a spectacle lens can be substantially reduced, and the optical performance of the lens can be 
improved as compared to that of conventional lenses. 

The present invention is particularly effective when it is applied to a lens which is formed of a material 
having a high refractive index of 1 .55 or more. 

Fig. 24 shows an application of the present invention with a pair of spectacles comprising a frame F and 
two lenses L in accordance with the above description. 



Claims 

1. A monofocal, bifocal, or trifocal spectacle lens comprising front and rear refracting surfaces, wherein at 
least one of said refracting surfaces exhibits, in the region from approximately the center to the outer per- 
iphery of the lens, a variation in curvature, 

characterized in that the variation in curvature is larger in the upper section of the lens than in the 
lower section thereof. 

2. A spectacle lens according to claim 1 , comprising: a front refracting surface exhibiting, in the region from 
approximately the center to the outer periphery of the lens, a variation in curvature which is larger in the 
upper section of the lens than in the lower section thereof; and a rear refracting surface having a radius 
of curvature which varies from the optical center of the lens to the outer periphery thereof. 

3. A spectacle lens according to claim 1 , wherein the rear refracting surface has a radius of curvature which 
varies from the optical center of the lens to the outer periphery thereof and exhibits, in the region or ap- 
proximately the center to the outer periphery of the lens, a variation in curvature which is larger in the 
upper section of the lens than in the lower section thereof. 

4. A spectacle lens according to claim 1 with a minus prescription, comprising: a front refracting surface the 
refracting power of which decreases radially from the center to the periphery thereof; and a rear refracting 
surface formed as a refracting surface which exhibits, in the region from approximately the center to the 



6 



EP0 461 624 B1 



outer periphery of the lens, a variation in curvature which is larger in the upper section of the lens than 
in the lower section thereof, or as a refracting surface which has a radius of curvature that varies from 
the optical center of the lens to the outer periphery thereof. 

5 5. A spectacle lens according to claim 1 with a plus prescription, comprising: a front refracting surface which 
exhibits, in the region from approximately the center to the outer periphery of the lens, a variation in cur- 
vature which is larger in the upper section of the lens than in the lower section thereof; and a rear refracting 
surface which is formed as a refracting surface having a radius of curvature that varies from the optical 
center of the lens to the outer periphery thereof, or as a surface the refracting power of which decreases 

10 radially from the center to the periphery thereof. 

6. A spectacle lens as claimed in one of claims 1 to 5, wherein the refractive index of said lens is not less 
than 1.55. 

15 7. A pair of spectacles comprising a frame into which lenses as claimed in one of claims 1 to 6 are fitted. 



Patentanspruche 

20 1. Monofokale, bifokale Oder trifokale Briiienlinse, umfassend. eine vordere und eine hintere brechende 
Oberfiache, wobei wenigstens eine der brechende n Oberf lichen in dem Bereich von anndhernd der Mitte 
bis zum au&eren Rand der Linse eine Anderung der Krummung aufweist, dadurch gekennzeichnet, daft 
die Anderung der Krummung im oberen Abschnitt der Linse gr6Ber ist als in ihrem unteren Abschnitt. 

25 2. Briiienlinse nach Anspruch 1, umfassend: 

eine vordere brechende Oberf lache, die in dem Bereich von annahernd der Mitte bis zum auBeren 
Rand der Linse eine Anderung der Krummung aufweist, die im oberen Abschnitt der Linse groBer ist als 
in ihrem unteren Abschnitt; und 

eine hintere brechende Oberfiache, die einen Krummungsradius aufweist, der sich von der opti- 
30 schen Mitte der Linse zu ihrem auBeren Rand andert. 

3. Briiienlinse nach Anspruch 1 , bei der die hintere brechende Oberf lache einen Krummungsradius aufweist, 
der sich von der optischen Mitte der Linse zu ihrem au&eren Rand andert und in dem Bereich von annd- 
hernd der Mitte bis zum auBeren Rand der Linse eine Anderung der Krummung aufweist, die im oberen 

35 Abschnitt der Linse grSBer ist als in ihrem unteren Abschnitt. 

4. Briiienlinse nach Anspruch 1, mit einer Minus-Anweisung, umfassend: 

eine vordere brechende Oberf lache, deren Brechkraft radial von der Mitte zu ihrem Rand abnimmt; 

und 

40 eine hintere brechende OberflSche, die als eine brechende Oberfiache ausgebildet ist, welche in 

dem Bereich von annahernd der Mitte bis zu dem auBeren Rand der Linse eine Anderung der Krummung 
aufweist, die in dem oberen Abschnitt der Linse grSBer ist als in ihrem unteren Abschnitt, Oder als eine 
brechende Oberfiache, die einen Krummungsradius aufweist, der sich von der optischen Mitte der Linse 
zu ihrem auBeren Rand andert. 

45 

5. Briiienlinse nach Anspruch 1, mit einer Plusverordnung, umfassend: 

eine vordere brechende Oberfiache, die in dem Bereich von annahernd der Mitte bis zu dem au- 
Beren Rand der Linse eine Anderung der Krummung aufweist, die in dem oberen Abschnitt der Linse gr6- 
Ber ist als in ihrem unteren Abschnitt; und 
so eine hintere brechende Oberfiache, die als eine brechende Oberfiache ausgebildet ist, welche ei- 

nen Krummungsradius aufweist, der sich von der optischen Mitte der Linse zu ihrem auBeren Rand andert, 
oder als eine Oberfiache, deren Brechkraft radial von der Mitte zu ihrem Rand abnimmt 

6. Briiienlinse nach einem der Anspruche 1 bis 5, bei der der Brechungsindex der Linse nicht weniger als 
55 1,55betr8gt 

7. Brille, umfassend einen Rahmen, in den Linsen nach einem der Anspruche 1 bis 6 eingesetzt sind. 
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Revendications 

1. Lentille de lunette monofocal e ( bifocale ou trifocate comprenant des surfaces ref ractantes avant et arrie- 
re, dans lesquelles au molns I'une des surfaces refractantes presente, dans la region allant approxima- 
tivement du centre a la peripherie exterieure de la lentille, une variation de courbure, 

caracterisee en ce que la variation de courbure est plus importante dans la section superieure de 
la lentille que dans sa section inferieure. 

2. Lentille de lunette selon la revendication 1 , comprenant : une surface ref ractante avant presentant, dans 
la region allant approximativement du centre a ia peripheric exterieure de la lentille, une variation de cour- 
bure qui est plus elevee dans la partie superieure de la lentille que dans sa partie inferieure; et une surface 
ref ractante arriere ayant un rayon de courbure qui varie du centre optique de la lentille a sa peripherie 
exterieure. 

3. Lentille de lunette selon la revendication 1 , dans laquelle la surface ref ractante arriere a un rayon de cour- 
bure qui varie du centre optique de la lentille a sa peripherie exterieure et presente, dans la region allant 
approximativement du centre a la peripherie exterieure de la lentille, une variation de courbure qui est 
plus elevee dans la partie superieure de la lentille que dans sa partie inferieure. 

4. Lentille de lunettes selon la revendication 1 , pour une prescription negative comprenant : une surface re- 
f ractante avant dont la puissance refractante decroTt radialement de son centre a sa peripherie; et une 
surface refractante arriere realised sous la forme d'une surface refractante qui presente, dans la region 
allant approximativement du centre a ia peripheric exterieure de la lentille, une variation de courbure qui 
est plus elevee dans la partie superieure de la lentille que dans sa partie inferieure, ou sous la forme d'une 
surface refractante qui a un rayon de courbure variant du centre optique de la lentille a sa peripherie ex- 
terieure. 

5. Lentille de lunettes selon la revendication 1, pour une prescription positive comprenant : une surface re- 
fractante avant qui presente, dans la region allant approximativement du centre a ia peripherie exterieure 
de la lentille, une variation de courbure qui est plus elevee dans la partie superieure de la lentille que 
dans sa partie inferieure; et une surface refractante arriere qui est realisee sous la forme d'une surface 
refractante ayant un rayon de courbure qui varie du centre optique de la lentille a sa peripherie exterieure, 
ou sous la forme d'une surface dont la puissance refractante decroit radialement de son centre a sa pe- 
ripherie. 

6. Lentille de lunette de I'une des revendications 1 a 5, dans laquelle I'indice de refraction de la lentille n'est 
par inferieura 1,55. 

7. Une paire de lunettes comprenant une monture dans laquelle sont montes des (entitles telles que reven- 
diquees dans I'une des revendications 1 a 6. 



8 



EP 0 461 624 B1 




TIG. 2 

9 



EP 0 461 624 B1 




TIG. 3(a) 



-as 



-03* 




0.2 0.+ o.& 



TIG. 3(b) 



10 



EP 0 461 624 B1 




TIG. S 

11 




Tig. 6(t>) 

12 



EP 0 461 624 B1 



\ 




TIG. 7 




rts. g 

13 



EP 0 461 624 B1 




-as -o/f -hi o ca o.f o.6 





B 










\\ Jo- 






-JO 


\ 




i i * 


•lo 

_ . .1 .1 1 



<U -a* -az o o.z oj a4 

0>J 



r/<s. f (t>) 

14 



EP 0 461 624 B1 



■A 




?IG. 10(b) 



15 



EP 0 461 624 B1 




EP 0 461 624 B1 





Q»J visual anq« 


CO 


1 m. 








■4$/ X 

/ 


10 

\0- 





0.3-1 



-^.6 -3,f -0.2 0 0.2 af 0,4 [DJ <ash<jmtfthsno 

F/6". 12(a) 




17 



EP 0 461 624 B1 




TIG. 1+ 

18 



EP 0 461 624 B1 



/ 

/ 




71 G. iS 




19 



EP 0 461 624 B1 




TIG. 17 



20 



EP 0 461 624 B1 



OS 
3 
6- 
< 
> 

ess . 
o 2 

3 



Q I " 




21 



EP 0 461 624 B1 



/ 



VISUAL ANGLE 
T,L'3 



2* 
•20 
■IS 

15 



•a 



0.9- *3 *«2 A/ 0 0.2 A3 C p J 

ASTIGMATISM 



IS UAL ANGLE 



•i 1 f 




-i t 1 1 , „ 

0j 0 o.f 9% l 0% i y [Qj 



ASTIGMATISM 



22 



EP 0 461 624 B1 




TIG. 2o(t>) 

23 



EP 0 461 624 B1 



VISUAL 
ANGLE 




0 % ? AS 9 



.2 OJ 0 0.1 0.2 fii <J." CPJ 

ASTIGMATISM 



TIG. 21(a) 




r/G. 21(b) 

24 



EP 0 461 624 B1 




tig. 2* 

25 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
0Tfaded TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



